Induction of NAD(P)H:quinone reductase by probucol: a possible mechanism for protection against chemical carcinogenesis and toxicity.
Dietary antioxidants protect laboratory animals against induction of tumours by a variety of chemical carcinogens. Among possible mechanism, protection against chemical carcinogenesis could be mediated via antioxidant-dependent induction of detoxifying enzymes, including quinone reductase and glutathione S-transferase (GSH transferase). Probucol is used cholesterol-lowering drug used in the clinic, with pronounced antioxidant effect that protect against chemical carcinogenesis and toxicity. In the present study we therefore examined the ability of probucol to induce activities of quinone reductase in the cytosolic fractions of various tissues of mice. Quinone reductase activity was increased significantly in 6 of 8 tissues examined from probucol-fed mice. The greatest proportionate increase, to 1.8 times control levels, was observed in liver. Probucol also increased quinone reductase activities of forestomach, heart, kidney, lungs and spleen. Quinone reductase is a major enzyme of xenobiotic metabolism that carries out obligatory two-electron reductions and thereby protects cells against toxicity of quinones. It is induced in many tissues coordinately with other enzymes that protect against electrophilic toxicity. The protective effects of probucol appear to be due, at least in part, to the ability of this antioxidant to increase the activities in rodent tissues of several enzymes involved in the non-oxidative metabolism of a wide variety of xenobiotics. The induction of such enzyme, quinone reductase by probucol suggests the potential value of this compound as a protective agent against chemical carcinogenesis and other forms of electrophilic toxicity. The significance of these results can be implicated in relation to cancer chemopreventive effects of probucol in various target organs.